The cationic composition of incubated cerebral cortex slices.
1. A new type of cutting table is described. It makes use of the elastic properties of a nylon thread, 0.08 mm thick, in which longitudinal vibrations greatly increase its ability to cut through soft tissue. Two slices of cerebral cortex may thus be obtained within 3-4 min after the death of an animal. 2. The extent of the swelling of a brain slice, as well as the ionic shift, is directly related to the amount of oxygen in the incubating fluid. Under the best conditions of oxygen supply, the swelling of a first slice was close to 12.2 +/- 4.3 per cent after 5 hr of incubation. The corresponding values for the Na+ and K+ contents were respectively 119.3 +/- 6.9 and 70.9 +/- 5.0 microequiv./g of final fresh weight (P2). 3. Incubation in complete anoxia leads to a considerable shift in the cation content of the slice, which acquires a composition close to that of the incubating fluid. This suggests that a large part of the cell population is still metabolically active when oxygen is present. 4. The inulin space represents 47.1 +/- 5.8 per cent of the initial fresh weight. It is independent of the amount of fluid taken up by the slice as well as of anoxia. 5. The cation content of the non-inulin space, calculated by assuming that the inulin space has the same composition as the incubation medium, was 77.7 microequiv./ml and 160.3 microequiv./ml for Na+ and K+ respectively. 6. The meaning of the inulin space, as well as the physico-chemical state of the cations in the slice, are discussed.